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- (GRANTED UNDER THE PROVISIONS- OF THE ACT OF MARCH 3, 1883, 22 STAT. I.. 625.) 


The invention described herein, if pat- 
ented,. may be manufactured and used by 


or for the Government for governmental. 


purposes without the p 
royalty. thereon. 


ayment to me of any 


The subject of this. invention is a double, 


radius controlled differential. © 

(The invention. relates. particularly to 
power controlled steering apparatus espe- 
cially applicable to: vehicles of the tractor 
type, in which parallel self-laying tracks 
carry the entire weight of the vehicle. 

In track. laying vehicles of this type. the 
steering is usually effected either through a 
clutch mechanism, which completely retards 
movement of the pivot track and causes the 
vehicle to be. jerked about, or, through a 
controlled differential - which causes the 
tracks to be. laid down on ares of concentric 
cireles, the speed of: the pivot track being 
decreased and that of the outer track pro- 
portionately. accelerated. l Ñ 

In the latter method the turning radins of 
the vehicle will always be the same, irre- 
spective of the speed at which the'vehicle 
is driven, because of the ratio between: the 
speed. of ‘the two tracks. ` 
- The principal object. of the present in- 
vention is to provide a novel form of differ- 
ential controllable to. afford a dual turning 
radius, the shorter radius being preferably 
one-half of the larger. radius. This selec- 
tion of multiple turning radii is of con- 
siderable tactical. importance when the ve- 
hicles are employed. in warfare while obvi- 
ously being a desirable innovation when the 
vehicles are used in commercial pursuits. 

Further objects. of the invention are: to 
provide a differential assembly having: a re- 
volving casing and brake drums of equal 
diameter symmetrically arranged to con- 
stitute a compact and efficient controlled 
power transmitting unit; to permit the use 
of the differential casing as a brake drum; 
to concentrically arrange dual brake drums 
on each side of. the casing for producing 
a selection of variable speeds of the driven 
axles; to obtain corresponding reverse move- 
ment of the worm shaft or shafts by. pro- 
viding an idler on only one side of the-cas- 
ing; 
each side of the casing so as to control right 
or. left turns. on. respective alternate radii. 


To these and other. ends, my invention - 


and, to avoid the use of a multiplicity. 
„of parts by arranging the brake drums on ` 


consists in the construction, arrangement, 
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and combination of elements, described here- ` 


inafter and pointed out in the claims form- 
ing. a part of this specification. ©: 
A practical embodiment of the invention 


ds illustrated in the accompanying drawings, 


wherein: WE 
Fig. 1 is a sectional view on the plane of 
the axle taken on the line DEFGH of Fig. 2; 
Fig. 2 is a sectional view on the line A—A 
of Fig. 1: l E o. 
. Fig. 3 is a sectional view on the line B—B 
of Fig. .1; and 7 e ! : 
: Fig. 4 is a sectional view on the line C—C 
of Fig.2. 
- Referring to the drawings by numerals 
and characters of reference: . : 
_ The differential casing 1, preferably con- 
sisting of two pieces, is formed with exten- 


-slon sleeves 2, supported in bearings 3 car- 


ried by.the transmission casing (not shown). 
One of the sleeves is provided with a spur 
gear 4 through which power is transmitted 
from a motor to revolve the differential cas- 


ing. 

Disposed ui the ‘sleeves are collinear axles 
5—5 which carry the driving or track lay- 
ing wheels of the vehicle and which are 
spaced by the web 6’ of a spider 6 in the 
center of the casing 1. Keyed on the adja- 
cent ends of the axles within the casing 


are bevel gears 7 each having an annular 


flange 8 abutting the web. 

The spider 6 includes opposite pairs of 
radial arms: 9 anchored in sockets 10. on 
the rim of the casing and cooperating there- 
with to properly position bushings 11 on 
the arms. for mounting bevel planet pinions 
12 in. meshing engagement with the bevel 
gears 7 on the axle. Integral with or 
formed on one set of the bevel pinions 12 
are worm wheels: 18 which are engaged. by 
worms 14 on spindles 15 journaled in the 


casing and to the extremities of which. are 


keyed spur pinions 16 disposed outside the. 
casing. It will be noted that the worms 14 
engage the worm wheels 18 on opposite sides 
of the radial arms 9.for the purpose of driv- 
ing. the corresponding combination bevel 
pinions 12—12 in opposite directions, as 
clearly indicated in Figures 2-8. . 
Mounted on bushings on the. sleeves 2 
are outer brake drums A and D. each hav- 
ing an inwardly disposed. annular flange 17 
on which is keyed or formed an external 
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spur 18. On the annular flanges of. these 
members are mounted inner brake drums B 
and C of the same diameter as the outer 


drums, and on the inner drums are formed 


internal gear wheels 19. Both the external 
spur 18 and the internal gear 19 on the 
drums A. and B are in mesh with a pair 
of idlers 20 (figs. 2 and 4) mounted on a 
stub shaft 2]: carried by the casing 1 and 
the idlers in turn are in mesh with the left 
hand spur pinions 16 on the spindle 15. 
The gears 18 and 19 on the brake drums 
D and C mesh directly with the right hand 
spur pinions 16 for the purpose of obtaining 
a rotational movement of the pinions 16 and 
worms 14 reverse to the «movement trans- 
mitted from the respective opposite brake 
drums A and B. 
Turning of the vehicle may be effected on 
"adu of ‘different lengths by reason of the 
relative size of the gears.18 and 19 on the 
outer and inner drums, the ratio herein 
shown being adapted to provide a turning 
movement respectively on a 40 and a 20 foot 
radius. The gearing is so arranged that the 
control of the vehicle for a right hand turn 
is through the brake drums B and D and 
for a left hand turn through the brake drums 
A and C. l st 
The differential casing 1 is formed with a 
symmetrical periphery adapted to receive a 
braking mechanism on the application of 
which the rotational movement of the cas- 
ing may be retarded or arrested to reduce 
the speed of the vehicle when proceeding on 
a straight course. 
The operation of the device is as follows: 
When the vehicle is proceedine on a 
straight course the differential casing 1 and 
the brake drums A, B, C and D revolve 
as a unit, the planet pinions 12 remaining 


motionless and serving as a lock or clutch to: 


secure uniform and continuous rotation of 
both axles in the customary manner. 

If it is desired to change the course of 
the vehicle to the right on a 20-foot radius 
the brake-drum B is retarded or completely 
arrested and through the idlers 20 imparts 
forward rotary movement through the in- 
ternal gear 18 and spur 16 to the spindle 
15 and worm 14 on its own axis which in 
turn rotates the bevel pinions 12 in the di- 
rection of movement of the right hand or 
pivot bevel gear 7 in addition to the rota- 
tion of the entire differential mechanism, 
thereby causing the right axle to slow up. 
Although the planet pinions 12 revolve about 
the pivot bevel gear 7 rotating it a de- 
creased speed they still act by reason of 
their corresponding reverse rotational en- 
gagement on the outer or left hand bevel 
gear 7 as a clutch therefor serving to accel- 
erate its rotation in the same degree that 
the pivot bevel 
minished. 


gear is decreased or di- 
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In making a left hand turn on a 40 foot 
radius, the brake drum A is retarded and by 


reason of the arrangement of the gearing the 


external gear 19 through the idler 20 will 
impart a „reverse or rearward rotational 
movement to the worm 14 at a different rate 
ot speed causing the planet pinions 12 to 
revolve in the direction of the left hand or 
pivot bevel gear 7 to decrease its rotational 
velocity while correspondingly accelerating 
the outer or right hand gear 1. e 
The operation of the brake drums C and 
D which directly engage the spurs 16 to 
control the movement and the direction of 
movement of the spindle 15 and its train of 
gears will be readily apparent to those 
skilled in the att. ee 
The radial arms 9 may be formed with 
reservoirs 22 in communication with pas- 
sages 23 in the web for the purpose of. cireu- 
lating a lubricant to the movable elements 
of the differential. ee ‘oe ES 
While in the. foregoing there has been il- 
lustrated and described such combination 
and arrangement of elements as constitute 
the preferred embodiment. of my invention, 
it is nevertheless desired to emphasize’ the 


70 


50 


aü 


fact that interpretation of the invention ` 


should only 
light of the subjoined claims. 
I claim: i EE 
1. A differential steering gear embodying 
two axle shafts, a bevel gear on each shaft, 
a casing formed with sleeves mounted on 
said shafts, pinions radially mounted with- 


be-conclusive when made in the 


95 


Dt ` 


in the casing and in mech with said bevel - 


gears, worm wheels on two of said pinions, 
transverse spindles journaled in the casing, 
worms thereon meshing with said “worm 


wheels, spurs on, both ends of said spindles : 
‘and disposed ‘without the casing, idlers 


mounted on one side of the casing and mesh- 
ing with the spurs, outer brake drums 
mounted on thé sleeves of the-casing, said 
drums having a central annular flange 
formed with an external gear, inner brake 
drums concentric on the outer drums and 
formed with an internal gear, said external 
and internal gears being directly mm mesh 
with the spurs on one side of the casing, 
and in mesh with the idlers on the opposite 
side. by Ze ees 
- 2. A differential steering gear embodying 
two axle shafts, a bevel gear om each shaft, 
a casing mounted on said: shafts, pimioňs 
radially mounted within the casing and in 
mesh with said bevel gears, worm’ wheels on 
one set of oppositely disposed pinions, spin- 
dles journaled in the casing, worms there- 
on meshing with said worm wheels, spurs 
on both ends of the spindles and disposed 


without the casing, idlers carried by the cas 


ing on one side thereof and mm mesh with 
the spurs, a pair of brake drums having the 


- same diameter as the casing and mounted 
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on each side of the casing parallel there- 
to, a large gear formed on the inner drums 
and a small gear on the outer drums, said 
gears being in mesh with the spurs on one 
side of the casing and in mesh with the 
idlers on the opposite side. ; 

3. A differential steering gear embodying 
two axle shafts, a bevel gear on each shaft, 
a casing rotating about. the axis of the 
shafts, pinions radially mounted within the 
casing and meshing with said bevel gears, 
at least one of said pinions having a worm 
wheel, a spindle in said casing parallel to the 
axle shaft and provided with a worm mesh- 


ing with the worm wheel, brake drums, gear- 


ing connecting the brake drums with the 
worm, the selective retardation of said drums 
causing forward or reverse rotation of said 
worm on its axis at variable speeds. 

4. A differential steering gear for motor 
vehicles embodying two driven parts, a cas- 
ing rotating about the axis of said parts, 
pinions connecting the casing and driven 
parts and normally locked for maintaining 
the vehicle on a straight course, a plurality 
of brake drums on each side of said casing 
geared to said pinions and serving when 
braked to selectively rotate said pinions in 
opposite directions and at different ràtes of 
speed for altering the course of the vehicle. 


5. In a differential steering gear for motor- 


vehicles, the combination with planet pin- 
ions, of worm wheels fast on said pinions, 


_ worms meshing with said worm wheels for 


locking the same to maintain the vehicle on 


- a straight course, and positive means for ro- 
tating the worms at different rates of speed 
to change the course of the vehicle. 

6. A differential steering gear embodying 
a rotatable casing formed with axial sleeve 
extensions, a brake drum mounted on each 
of said extensions and having an external 
gear formed on its hub adjacent the casing, 
and an internally geared brake drum inter- 
posed between the casing and said first men- 
tioned drums and mounted on the latter, all 
of said drums and the casing being of equal 
diameter and mounted. in parallel. relation- 
ship. 

Z A differential steering gear embodying 
a rotatable casing formed with axial sleeve 
extensions, a brake drum mounted on each 


3 


40 


of said extensions and having an external 


gear formed on its hub adjacent the casing, 
and an internally geared brake drum inter- 


posed between the casing and said first men- . 


tioned drums and mounted on the latter. 
8. A differential steering gear embodying 
a rotatable casing, transverse spindles in the 
casing, spur gears keyed on said spindles 
and disposed without the casing, idlers 
mounted on one side of the cásing and mesh- 


ing with corresponding spurs, and a pair of © 
brake drums provided with gears mounted - 


parallel to the casing on either side thereof, 
one of said pairs meshing directly with the 


spurs and the other pair meshing with the 


idlers. 


HARRY A. KNOX. 


